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1 . Claims 1-36 have been examined. 

Acknowledgment of papers filed: amendment and remarks filed on 8 December 
2006. The papers filed have been placed on record. 

Specification 

2. The title is not descriptive. A new title is required that is clearly indicative of the 
invention to which the claims are directed. 



Claim Rejections - 35 USC § 101 

3. Rejection is withdrawn in light of Applicant's amendments. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 10, 19, 28, and 24 are rejected under 35 U.S.C: 102(b) as being 
anticipated by Nguyen (U.S. Patent No. 6,401,194). 

Regarding the rejected claims, Nguyen discloses a method of executing 
instructions on a processor, the method comprising: 
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Receiving a first condition code (accumulator value) produced by executing a first 
instruction during a first clock cycle on an array of engines (the separate execution 
modules of fig. 7 are considered to be an array of engines) included in the processor 
(col 2 lines 16-18), 

Receiving a second condition code (partial sum and carry bits) produced by 
executing a second instruction during a second clock cycle on the array of engines 
included in the processor (col 2 lines 18-22); and 

Executing a logical operator on the first and second condition codes during the 
second clock cycle on the array of engines included in the processor (col 2 lines 15- 
23— note the "addition" operator executed oh the accumulator bits and the sum and 
carry bits during the second clock cycle). 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



7. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thekkath in view of TMS32010 User's Guide (herein TMS). 
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8. Regarding claim 34, Thekkath discloses a processor comprising: an engine 
executing an instruction set including an instruction having a syntax that determines a 
first condition code by executing the instruction during a first clock cycle (col 4 lines 19- 
21) and specifies a logical operation to be performed on the first condition code (Table 
col 10 1 line 40-43). 

Note that the suggestion of a comparison implies an instruction used to create 
the condition codes. 

And on another condition code determined from a previously executed second 
instruction (col 1 table 10 lines 40-43). 

9. Thekkath fails to disclose the logical operation and condition setting within the 
same instruction. 

TMS32010 User's Guide discloses the simple technique of combining two 
instructions into a single clock cycle (page 3-7 mnemonic LTA). 

During the design of a processor, many factors need to be considered when 
creating an instruction set. Essentially, the idea is to allow as many computations as 
possible to occur during a single clock cycle, while keeping the clock frequency as short 
as possible. Keeping this in mind, depending on how the weight of both those 
opposing factors are evaluated, a designer would have adequate motivation to either 
combine or separate a group of computations into one or two instructions. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the computing system of Thekkath and combine the conditional jump 
instructions disclosed in col 10 table 1 lines 41-42 to be combined with the compare 



Application/Control Number: 10/649,356 Page 5' 

Art Unit: 2183 

instruction that sets the condition code, causing them to both occur during the same 
clock cycle. 

10. Claims 1-6, 8-15, 17-24, 26-33 and 35-36 are rejected under 35 U.S.C. 103(a) as 
being anticipated by Thekkath (U.S. Patent No. 6,732,259) in view TMS32010 User's 
Guide (herein TMS) in further view of Anderson (U.S. Patent No. 6,005,860). 

1 1 . Regarding claim 1 , Thekkath discloses a method of executing instructions on a 
processor (col 10 table 1), the method comprising: receiving a first condition code 
produced by executing a first instruction (col 4 lines 19-21) 

Note that the suggestion of a comparison implies an instruction used to create 
the condition codes. 

During a first clock cycle (see below) 

Note that logical computer systems are "black and white" in their analysis of 
information. A condition code is changed (produced) during a single and distinct clock 
cycle. This is considered to be "a first clock cycle". 

Receiving a second condition code (col 10 table 1 lines 41-42) 

Note that the listed instructions require two condition codes. 

Produced by executing a second instruction during a second clock cycle (see 

below) 

The "second instruction" and "second clock cycle" exist based on the same 
analysis as the "first instruction" during the "first clock cycle". See above. 
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And executing a logical operator (col 10 table 1 lines 41-42) 
Note that, for instruction BC1ANY2F for example, if "either one of two 
consecutive condition codes are false" suggests the use of a logical OR operator 
On the first and second condition codes (col 10 table 1 lines 41-42). 

12. Thekkath fails to disclose the conditional branch instruction and the second 
condition code setting instruction to be during the same clock cycle. 

TMS32010 User's Guide discloses the simple technique of combining two 
instructions into a single clock cycle (page 3-7 mnemonic LTA). 

During the design of a processor, many factors need to be considered when 
creating an instruction set. Essentially, the idea is to allow as many computations as 
possible to occur during a single clock cycle, while keeping the clock frequency as short 
as possible. Keeping this in mind, depending on how the weight of both those 
opposing factors are evaluated, a designer would have adequate motivation to either 
combine or separate a group of computations into one or two instructions. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the computing system of Thekkath and combine the conditional jump 
instructions disclosed in col 10 table 1 lines 41-42 to be combined with the compare 
instruction that sets the second conditional condition, causing them to both occur during 
the same clock cycle. 
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1 3. Thekkath/TMS/Anderson fail to disclose an array of engines included in the 
processor. 

Anderson discloses the technique of multithreading (col 4 lines 16-20). 

As stated in Anderson, "Those skilled in the art will appreciate the need for real- 
time, multithreaded performance in information retrieval applications in order to support 
an adequate level of transactional performance" (col 10 lines 36-39). Additionally, it is 
well known in the art that the technique of multithreading can be used to dramatically 
improve processor performance. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to add an array of engines (or multithreading capabilities) as in Anderson to the 
computing system of Thekkath/TMS/Anderson. 

14. Regarding claims 2,11, 20, 29, and 32 Thekkath/TMS/Anderson discloses the 
method of claim 1 (and necessary independent claims), wherein executing the logical 
operator includes executing a logical "AND" operation (Thekkath col 9 lines 62-65). 

Note that there are at least three variables involved in determining whether a 
branch is taken with regard to instructions BC1ANY2F and BC1ANY2T. There are the 
two condition codes and the T/F (depending on which instruction is used). Logically, 
based on standard hardware simplification, these variables are reduced to 
X(0)*C1(0)+C1*C2(0)+X*C2, where an X is the true/false variable, C1 and C2 represent 
the first and second condition codes, respectively, and the (0) the requirement of a zero 
value (rather than a one). Also, as with standard shorthand, + indicates an OR and * 
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indicates an AND. This means that, at a minimum, both a logical OR and AND are 
required for both of these instructions to be in the instruction set. 

15. Regarding claims 3, 12, 21, 30 and 33, Thekkath/TMS/Anderson discloses the 
method of claim 1 (and necessary independent claims), wherein executing the logical 
operator includes ignoring the first condition code (Thekkath Table col 10 1 line 40-43). 

Note that a reasonable definition of "ignoring" within a logical computer science 
standpoint, would be to find a situation in which the outcome of the logical operation is. 
not affected by the input of the first condition code. In hardware logic, this is often 
called a "don't care" bit Consider the situation where BC1ANY2F instruction is used, 
and the second condition code is false. In this circumstance, either input of the first 
condition code would not affect the outcome of the instruction. This would make the 
first condition code a "don't care bit" and, in essence, ignored. 

16. Regarding claims 4, 13 and 22, Thekkath/TMS/Anderson discloses the method of 
claim 1 (and necessary independent claims), wherein executing the logical operator 
includes ignoring the second condition code (Thekkath Table col 10 1 line 40-43). 

Note: see claim 3, but consider the situation that a BC1ANY2F instruction is used 
and the first condition code is false. 
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17. Regarding claims 5, 14 and 23, Thekkath/TMS/Anderson discloses the method of 
claim 1 (and necessary independent claims), wherein the first instruction is executed on 
one engine within the array of engines included in the processor (see below). 

Note that this is an accurate description of how a multi-threaded system would 
handle the first instruction. The first instruction, being a single instruction, would be 
executed by a single thread or "one engine". Also note that the disclosure of "one 
engine" does not limit against the use of additional engines from the execution of this 
instruction. 

18. Regarding claims 6, 15, and 24, Thekkath/TMS/Anderson discloses the method 
of claim 1 (and necessary independent claims), wherein the first condition code 
indicates if the execution of the first instruction produced a numerical zero (Thekkath col 
10 lines 40-43). 

Note that for these instructions to determine if a condition code is true or false, 
the condition code must have some way to indicate whether or not it has a value of 
zero. 

19. Regarding claims 8, 17 and 16, Thekkath/TMS/Anderson discloses the method of 
claim 1. 

Thekkath/TMS/Anderson (as previously combined) fails to disclose the first 
condition code including data for determining a destination of a data packet. 
Anderson discloses the technique of packet routing (col 4 lines 4-8). 
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The technique of packet routing is very common for the communication of 
processing units. The destination of packets to be routing must depend on some series 
of conditions, otherwise a router would not be needed. The technique used in Thekkath 
of using multiple condition codes could be used with a further application of packet 
routing. Thekkath would be motivated to use this already developed technique for 
packet routing. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to utilize the technique of packet routing from Anderson with the system of 
Thekkath/TMS/Anderson as previously combined. 

20. Regarding claims 9, 18 and 27, Thekkath discloses the method of claim 1, 
wherein a third instruction is executed by the array of engines prior to executing the 
second instruction (col 10 table 1). 

Note that table 1 lists a variety of instructions, each of which the processor is 
capable of processing. The invention in the reference is clearly able to execute a "third 
instruction" prior to executing the second instruction. 

21 . Regarding claim 1 0, Thekkath/TSM/Anderson discloses the limitations common 
to claim 1 as well as a computer program product, tangibly embodied in an information 
carrier, for executing instructions on a processor (see below). 

Note that the instructions on col 10 table 1 lines 40-43 listed in a program 
(among other possible instructions) are considered to be the "computer program 
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product". Whatever registers or memory containing that program for execution is 
considered to be the information carrier. 

22. Regarding claim 19, Thekkath/TSM/Anderson discloses the limitations common 
to claim 1. 

Thekkath/TSM/Anderson (as previously combined) does not disclose a packet 
classifier. See claim 8 for combination and motivation regarding the packet classifier. 

23. Regarding claim 26, Thekkath/TSM/Anderson discloses the packet-classifier of 
claim 19, wherein the first condition code includes data for determining a destination of 
a data packet (col 4 lines 16-20). 

24. Regarding claim 28, Thekkath/TSM/Anderson discloses the limitations common 
to claim 1 as well as a system comprising a processor (Thekkath col 3 lines 42-47) 

25. Regarding claim 31 , Thekkath/TSM/Anderson discloses the limitations common 
to claim 1 as well as a router with an input port and output port determined by a 
switching fabric (see claim 8 for combination and motivation). 

Note that the router, with the ability to route packets depending on conditions 
clearly has inputs and outputs. Additionally, whatever logic is involved in making the 
destination determination based on condition codes is considered to be a "switching 
fabric". 
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26. Regarding claim 35, Thekkath discloses the processor of claim 34, wherein the 
processor includes a second engine. See claim 1 for combination and motivation for 
multithreading (considered to be a second engine). 

27. Regarding claim 36, Thekkath discloses the processor of claim 34, wherein the 
engine is multithreaded (Anderson col 10 lines 34-39). 

28. Claims 7, 16, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thekkath/TMS/Anderson in view of Sun (U.S. Patent No. 6,772,370). 

29. Regarding claims 7 16, 25 and 26, Thekkath/TMS/Anderson discloses the 
method of claim 1 . 

Thekkath/TMS/Anderson fails to disclose a condition code that indicates if the 
execution of the first instruction produced an overflow. 

Sun discloses an overflow condition code (col 9 line 9). 

Within many applications of condition codes (including both packet routing and 
branching) having condition codes that allow for a complete coverage of exception 
situations is essential for a processor's correct functionality during an exception. Not 
surprisingly, "prior art attempts to detect hazard conditions" (Sun col 1 lines 54). 
Overflow, a more typical conditional exception, would be an obvious addition to a set of 
condition codes that affect the result of a branch or packet routing (for example, a 
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branch may branch to an instruction service routine or a packet may be routed to a 
holding queue until exceptions are reso(ved). In either case, one would be motivated to 
include this overflow condition in order to "provide the flexibility, accuracy, or 
completeness of coverage desired" (Sun col 1 lines 56-57). 

It would have been obvious at the time of the invention for one of ordinary skill in the art 
to include an overflow condition instruction (as in Sun) within the computing system of 
Thekkath/TMS/Anderson in order to allow the conditional branch/routing utilize said 
overflow condition. 

Response to Arguments 

30. Applicant's arguments filed 8 December 2006 have been fully considered but 
they are not persuasive. 

31. Applicant states.: 

"TMS teaches executing two instructions in a single clock cycle where neither of the two 
instructions depend on the other. TMS provides no disclosure or suggestion of executing two instructions 
in a single clock cycle where execution of one instruction depends on the result of an execution of 
another instruction. Applicant submits that the combination of Thekkath and TMS does not disclose 
'receiving a second condition code produced by executing a second instruction during a second clock 
cycle...; and executing a logical operator on the first and second condition codes during a second clock 
cycle...' as recited in claim 1. " 

It is unclear whether Applicant believes that one of ordinary skill in the art would 
be unable to combine Thekkath and TMS or whether one would not have been 
motivated to do so. Either contention is misplaced. It is true that the combination of 
instructions in TMS does not necessarily disclose dependencies within their combined 
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instructions, but that does not mean that the same technique cannot be used for 
instructions that have a dependency. One of ordinary skill in the art would be easily 
capable wiring the proper forwarding logic to combine the two instructions discussed in 
Thekkath. And, as a result, the instructions would be executed in less clock cycles, 
giving adequate motivation for the combination. 

Furthermore, Examiner notes that the claims label a "first clock cycle" and 
"second clock cycle". These labels do not necessarily require that the first and second 
clock cycle be mutually exclusive. A single clock cycle can be a "first" and "second" 
clock cycle unless explicit language discloses that they are different. 

Conclusion 

The following is text cited from 37 CFR 1.111 (c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on 8-4:30 M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300/ 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




